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MicroRNA Expression Profiling Using Affymetrix miRNA 3.0 array

RNA Isolation, Quality Control and Hybridization

Total RNA was isolated from the cell lines using RNeasy Mini kit according to the
manufacturer’s instructions (Qiagen, Hilden, Germany). Samples were collected from six-well
plate in triplicate for each of the following time points: 6, 24 and 48 hours post infection (hpi) at
MOI 5. Samples were frozen at —80°C for subsequent use in microarray experiments. RNA
integrity number (RIN) was ascertained using Agilent 2100 Bioanalyzer (Agilent Technologies
Inc, USA). Fragmentation, hybridization and scanning were performed according to the
Affymetrix miRNA protocol, using the miRNA 3.0 array covering 5,339 probes for the human
(Affymetrix, Santa Clara, CA, USA). After hybridization, washing and staining of the affymetrix
miRNA 3.0 arrays was done and then scanning was done on Affymetrix scanner 7000 G. The
raw data was extracted in the form of cel files and raw microarray data (CEL files) were
preprocessed using RMA (Robust Multichip Average) algorithm in affymetrix expression
console tool.

Differential miRNA Analysis

Statistical analysis was performed for the identification of differentially expressed miRNA
(DEM) in infected and uninfected JEV groups by using GeneSpring GX 12.1. The One-way
ANOVA method was applied for assessing the statistically significant DEM as well as
consistence expressed miRNAs among three type of infected group. The P-value was calculated
using asymptotic method and significance cutoff was set to 0.05. Then, these differentially
expresses MiRNAs probe were chosen to perform fold change analysis using moderated t-test
(p<0.05) and probes which satisfied a fold change >1.5 between “infected 6 h & Uninfected 6 h,
infected 24 h & Uninfected 24 h, infected 48 h & Uninfected 48 h was subjected for the cluster
analysis, pathway analysis and target gene prediction.

MRNA array: Clustering Analysis



To determine the relationship between global miRNA or mRNA expressions for various time
points, principal component analysis (PCA) was performed using all probe sets on the array. The
data of ANOVA DEM including miRNA Ids and normalized expression values were imported
into Genesis software for unsupervised hierarchical cluster analysis (HCL). The average linkage
hierarchical clustering method was done on both miRNAs and samples. The heat map images
were generated for the top expressed miRNAs in each three group (different time points: 6 h, 24

h, 48 h) of comparison using t-test & FC >1.5.



Supplementary Figure legend
Figure S1 JEV infection in CHMES cells. (A) Cells were infected with infectious virus at a MOI

of 5 or mock infected cell supernatant. At 6, 24 and 48 hpi cells were lysed and total RNA was
extracted. gRT-PCR was done to detect JEV RNA using specific primers. Fold change of three
set of samples were shown (left panel). Viral titer was calculated using supernatant collected at
different time points by plaque assay. Data are represented as means = SD (right panel). (B) JEV
NS1 protein expression is depicted at 6, 24 and 48 hpi checked by western blot. GAPDH is used
as loading control. (C) IF represents JEV E protein expression in CHMES3 cells after 48 h pi.

Green represents viral E protein and DAPI (blue) is used to stain the nucleus.
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Table S1. List of Differentially expressed microRNAs

Signature miRNAs at 6 hpi Signature miRNAs at 24 hpi
Mirbase ID Fold change (1.5, P<0.05) Regulation Mirbase ID
hsa-mir-654 5.943 up hsa-mir-4725

hsa-mir-1913 2.621 up hsa-mir-4507
hsa-mir-4754 -2.219 down hsa-mir-371b
hsa-mir-920 -2.558 down hsa-mir-4505
hsa-mir-3132 -2.827 down hsa-mir-572
hsa-mir-4445 -3.251 down hsa-mir-2861
hsa-mir-198 -3.299 down hsa-mir-4734
hsa-mir-4476 -3.32 down hsa-mir-3185
hsa-mir-4314 -4.284 down hsa-mir-4674
hsa-mir-4779 -4.426 down hsa-mir-4466
hsa-mir-4423 -4.907 down hsa-mir-4467
hsa-mir-184 -5.258 down hsa-mir-4800
hsa-mir-4773 -5.443 down hsa-mir-4508
hsa-mir-3128 -5.822 down hsa-mir-4690
hsa-mir-3667 -6.212 down hsa-mir-3656
hsa-mir-4468 -8.24 down hsa-mir-3621
hsa-mir-4716 -9.091 down hsa-mir-4492
hsa-mir-4753 -9.654 down hsa-mir-1915
hsa-mir-4722 1.985 up hsa-mir-638
hsa-mir-885-5p 1.65 up hsa-mir-4785
hsa-mir-4763 1.564 up hsa-let-7a-1
hsa-mir-572 1.556 up hsa-mir-330

hsa-mir-129-5p 1.519 up hsa-mir-103b-1
hsa-mir-4526 1.506 up hsa-mir-3615
hsa-mir-101-1 1.578 up hsa-mir-326
hsa-mir-3127

hsa-mir-29b-2
hsa-mir-145

hsa-mir-1304

hsa-mir-130b

hsa-mir-129-5p

hsa-mir-1913

hsa-mir-4722

hsa-mir-4734

hsa-mir-3687

hsa-mir-4526

hsa-mir-320e



Fold change (1.5, P<0.05)
3.165
2.856
2.847
2.719
2.581
2.454
2.38
2.359
2.282
2.13
2.095
2.095
2.095
2.062
2.02
2.013
2.002
1.991
1.98
1.93
-1.847
-1.905
-1.994
-2.022
-2.201
-2.471
-2.478
-2.605
-2.739
-1.654
2.712
1.608
1.798
2.517
3.341
1.727
1.564

Regulation
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up
up

down
down
down
down
down
down
down
down
down
down
up
up
up
up
up
up
up

Signature miRNAs at 48 hpi

Mirbase ID
hsa-mir-4793
hsa-mir-3687
hsa-mir-5096
hsa-mir-4507
hsa-mir-4505
hsa-mir-572
hsa-mir-129-1
hsa-mir-1587
hsa-mir-4532
hsa-mir-1254
hsa-mir-4530
hsa-mir-675
hsa-mir-4440
hsa-mir-4417
hsa-mir-4651
hsa-mir-4484
hsa-mir-3648
hsa-mir-1909
hsa-mir-4508
hsa-mir-3188
hsa-mir-1280
hsa-mir-409
hsa-mir-15a
hsa-mir-181a

hsa-let-7d
hsa-mir-145
hsa-mir-128
hsa-mir-130b

hsa-mir-129-3p

hsa-mir-21
hsa-mir-181c
hsa-mir-335
hsa-mir-186
hsa-mir-22
hsa-miR-27b
hsa-miR-320e
hsa-miR-4690
hsa-miR-3148
hsa-miR-4470
hsa-miR-3180
hsa-miR-4526
hsa-miR-4695

Fold change (1.5, P<0.05)
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4.201
4.037
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3.819
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-1.752
-1.875
-1.913
-1.954
-2.765
-3.875
-1.715
-3.71
-2.11
-1.62
-1.81
-4.34
-2.38
-1.53
-2.16
2.652
3.375
4.34
3.28
1.759
7.266
3.016
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Table S2. MicroRNAs common to all three time points that are either up or down regulated
during JEV infection

Mirbase ID p FOISGC;]E%”QE Regulation Fo:(Z:I ﬁt‘;?ge Regulation Fo:(i8chh;ir)1ge Regulation
hsa-mir-197-3p | 7.60E-05 -1.374 down -1.491 down -1.606 down
hsa-mir-320e 2.66E-05 1.218 up 1.564 up 2.652 up
hsa-mir-3648 4.55E-10 1.409 up 1.482 up 4.365 up
hsa-mir-3687 2.08E-08 1.119 up 3.341 up 11.686 up
hsa-mir-4508 2.34E-11 1.030 up 2.073 up 4.123 up
hsa-mir-4722 4.86E-05 1.985 up 1.798 up 2.225 up
hsa-mir-4734 8.14E-08 1.049 up 2.517 up 3.480 up
hsa-mir-4763 | 4.74E-04 1.564 up 1.187 up 4.201 up
hsa-mir-572 2.72E-09 1.5567 up 2.482 up 5.763 up
hsa-mir-129-5p | 1.22E-06 1.519 up 2.712 up 7.143 up
hsa-mir-1913 1.14E-04 2.830 up 1.608 up 4.863 up
hsa-mir-4526 2.67E-07 1.506 up 1.727 up 7.266 up




Table S3. Brain Specific miRNAs modulated during JEV infection in microglia are also involved
in neurological Diseases

Fold Fold Fold
Mirbase ID p Change Regulation Change Regulation Change Regulation
(6 hpi) (24 hpi) (48 hpi)

hsa-mir-196a 1.76E-02 1.040 up -1.168 down -1.887 down
hsa-mir-128 3.30E-05 1.167 up -1.0599 down -1.715 down
hsa-mir-132 2.61E-04 -1.133 down -1.394 down -1.198 down
hsa-mir-29c¢-3p 3.39E-03 2.02 up 1.07 up -2.48 down
hsa-mir-222 3.49E-03 -1.061 down -1.066 down -1.005 down
hsa-mir-9-3 1.28E-02 1.069 up -1.016 down -1.167 down
hsa-mir-7-1 1.17E-04 1.265 up -1.369 down -2.240 down
hsa-mir-101-1 4.06E-02 1.578 up -1.459 down -1.186 down

hsa-mir-155 3.32E-04 -1.074 down 1.288 up 1.494 up

hsa-mir-449b 2.24E-02 1.063 up 1.555 up 2.965 up
hsa-mir-130b 3.56E-02 1.895 up -1.654 down -3.710 down

hsa-mir-129 1.22E-06 1.519 up 2.712 up 7.143 up
hsa-mir-126 3.59E-02 1.155 up -1.217 down -1.456 down
hsa-let-7d 6.77E-04 1.497 up 1.194 up -2.738 down
hsa-let-7e 2.97E-05 1.477 up -1.857 down -2.885 down
hsa-let-7f 1.13E-02 1.445 up 1.030 up -1.972 down
hsa-let-7a-1 4.28E-03 1.413 up -2.135 down -1.090 down
hsa-let-7g 9.91E-03 1.247 up -1.058 down -1.791 down
hsa-let-7a-2 2.30E-06 1.122 up -1.152 down -2.774 down
hsa-let-7d 5.04E-03 1.012 up -1.038 down -1.369 down
hsa-let-7a 3.62E-02 1.007 up -1.054 down -1.123 down
hsa-let-7c 1.82E-02 -1.159 down -1.060 down -1.094 down




Table S4 Functional distribution of differentially expressed genes at 24 and 48 hpi.

Down regulated gene (%)

GO Term (GO ID) 24 hpi 48 hpi
binding ( GO:0005488 ) 66.26 75.8
protein binding ( GO:0005515 ) 55.8 66.88
catalytic activity ( GO:0003824 ) 23.3 24.8
nucleic acid binding ( GO:0003676 ) 12.88 8.28
transferase activity ( GO:0016740) 11.66 10.19
hydrolase activity ( GO:0016787) 6.13 8.92
signal transducer activity ( GO:0004871 ) 3.68 12.1
oxidoreductase activity ( GO:0016491) 3.68 51
transporter activity ( GO:0005215 ) 3.68 2.55
ligase activity ( GO:0016874 ) 2.45 1.56
receptor activity ( GO:0004872) 2.45 9.55
structural molecule activity ( GO:0005198 ) 7.6 1.89
kinase activity ( GO:0016301 ) 5.73 2

UP regulated gene (%)

GO Term (GO ID) 24 hpi 48 hpi
ion binding ( GO:0043167 ) 35.71 32.20
RNA binding ( GO:0003723) 16.96 9.30

enzyme binding ( GO:0019899 ) 16.07 6.12

DNA binding ( GO:0003677 ) 13.39 14.29
nucleic acid binding transcription factor activit

(G0:0001071) ’ i ’ 10.71 8.57

signal transducer activity ( GO:0004871 ) 8.93 6.94

enzyme regulator activity ( GO:0030234 ) 7.14 1.29

ligase activity ( GO:0016874 ) 6.25 2.45

rotein binding transcription factor activit

?60:00009889) i ’ 6.25 1.59

transcription factor binding ( GO:0008134 ) 5.36 2.86

kinase activity ( GO:0016301 ) 3.57 2.45

cytoskeletal protein binding ( GO:0008092 ) 3.57 2.04

GTPase activity ( GO:0003924 ) 3.57 1.54

lipid binding ( GO:0008289 ) 3.57 2.45

transmembrane transporter activity ( GO:0022857 ) 3.57 2.45

helicase activity ( GO:0004386 ) 2.68 1.56

MRNA binding ( GO:0003729 ) 2.68 1.22




Table S5. List of highly enriched pathways modulated by differentially expressed miRNAs
during JEV infection

Term Count | P-Value ¢ %% Bonferroni | Benjamini | FDR
Neurotrophin sgnaling pathway 45 | 4.00E-08 23 7.20E-06 | 3.60E-06 | AS0E-05
MAPK signaling pathw ay 77 | 4.40E-08 18 TO0E-06 | 2.60E-06 | S40E-05
Wt signaling pathw ay 19 | 4.70E-07 2 S40E-05 | 2.10E-05 | S70E-04
Axon guidance 43 1.20E -0 i | 2 NE - D4 3.60E-05 LES0E-03
Regulation of actin cytoskeleton 62 | 1.10E-06 L8 T10E-04 | 4.10E-05 | L40E-03
TGF -beta signaling pathway 12 | 3.80E-06 2 G80E-04 | T.60E-05 | AT0E-03
Adherens junction 28 | 2.20E-05 2 400E-03 | 330E-04 | 270E-02
Focal adhesion 53 1.10E -04 L7 2 0E-02 1.20E-03 L40E-01
ErbB signaling pathway 27 | 6.10E-04 2 LOCE-01 | 5.40E-03 | 7.40E-01
Glhama 21 1.10E -3 21 L S0E-01 8.60F-03 L 40E -+
Fe 5“"! - R:::;f"'d 38 | LI0E-03 L9 LS0E-01 | S.40E-03 | L40E+00
H‘“"‘F""i"ﬂ,i;:i]“' signaling 23 | L70E-03 2 260E-01 | 120E-02 | 210E+00
Calcium signaling pathway M| L.60E-03 L6 240E-01 | L10E-02 | LSOE+00
Celladhesion molecules (CAMs) 32 | 1.20E-02 L§ SOE-01 | 6.10E-02 | L40E+01
Ubiguitin mediated protelysis a1 | 120802 L5 SSIE-01 | 6.10E-02 | L40E+01
GnRH signaling pathway 25 | 1.50E-02 L6 0.40E-01 | 7.00E-02 | L70E+01
Gap junction 23| 1.80E-02 L6 9.60E-01 | S.00E-02 | 2.00E+01
Notch sgnaling pathw ay 14 | 2.60E-02 L9 9.00E-01 | 1.00E-01 | 2.80E+01
mTOR signaling pathway 15 | 2.70E-02 L8 9.90E-01 | 1.00E-01 | 2.80E+01
Cell eyele 29 | 2.00E-02 L5 LOOE+00 | 1.10E-01 | 3.10E-+01




Table S6. List of predicted microRNASs and their target genes associated with multiple signaling

pathway
Pathway miRNA | Fold Change | Target genes | Fold Change
(48 hpi) (P <0.05) (48 hpi)
NOTCH miR-26b -2.12 JAG1 3.23
miR-34c -2.42 NOTCH1 2.14
miR-145 -4.37
miR-374b -4.18 DLL1 2.51
Neurotrophin Signaling pathway | miR-3646 5.6 TNRC6B -1.34
miR-3148 4.34 CREB1 1.18
Mir-129 4.11 MAPK1 1.21
miR-4672 3.42 GSK3B -1.37
miR-4470 3.28 RAP1A -1.45
miR-3687 35 NCS1 -1.42
miR-206 -1.32 NGFR 10.58
miR-27a -1.62 NGFR 10.58
miR-27b -2.16 NGFR 10.58
miR-214 -1.42 NGFR 10.58
miR-572 5.31 ADBRK1 -1.31
APOPTOSIS miR-181c -1.80 TNF 1.90
miR-21 -1.62 FAS 5.23
miR-210 -1.23 BCL2 5.12
Let7e -2.56 Caspase3 2.38
miR-143 -1.97 Caspase 8 1.51
miR-129-3p -2.11 Caspase 8 1.79
miR-98 -2.68 Caspase 8 1.79
miR-335 -4.34 Caspase? 1.69
Inflammatory pathway miR-146a -1.30 CFH, 2.30
miR-146a -1.30 TRAF6 2.09
miR-149 -3.15 TLR4 1.75
miR-125b -1.18 MyD88 2.51
miR-132 -1.25 TNF 1.90
miR-186 -2.38 ISG15 3.98
miR-22 -1.53 IRF8 4.52
miR-155 1.57 IRF8 4.52
miR-155 1.57 TLR3 1.90
miR-155 1.57 MAPK -1.72




